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(57) ABSTRACT

A key testing device is for testing a key with akeycap. The key
testing device includes a loading unit and a sleeve. The load-
ing unit includes a block and arod. The rod includes a first end
and a second end. The first end is detachably connected the
block. The sleeve is sleeved around the loading unit, and the
sleeve includes a partition plate with a through hole. The
second end can pass through the through hole. When the
sleeve is above the key and the second end contacts the
keycap, the gravity of the loading unit is turned from the
partition plate to be applied on the keycap. Consequently,
since the key testing device can make the pressure pressing on
the key be accurate via a loading unit, the probability of
misjudgment is decreased.

6 Claims, 10 Drawing Sheets
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1
KEY TESTING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of China appli-
cation serial no. 2012104572391, filed on Nov. 14, 2012. The
entirety of the above-mentioned patent application is hereby
incorporated via reference herein and made a part of specifi-
cation.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a key testing device and, more
particularly, to a handheld testing device which can quickly
test whether the key is pressed normally.

2. Description of the Related Art

Keys of a keyboard are usually tested by machines and
manual work respectively. In a first testing stage, a key testing
device detects whether a switch of each key is normal (that is,
whether the key can successfully output akey signal). The key
testing device includes a plurality of press elements. The key
testing device can activate all press elements to press the keys
quickly and heavily. Since the key is previously connected to
a signal recognition device, the signal recognition device
determines whether the key signal of the key is correct after
the press element heavily presses. After confirming each key
is normal, a second testing stage is performed.

In the second testing stage, a tester presses each key of the
keyboard with appropriate pressure manually to detect
whether the structure of the key is normal. If the key does not
output a right key signal, it represents that the structure of the
key is abnormal.

However, by pressing the key manually, the values of the
pressures are not constant, and the appropriate pressure is
different individually. Consequently, the probability of mis-
judgment is increased, and the difficulty of quality manage-
ment is increased.

BRIEF SUMMARY OF THE INVENTION

A key testing device is provided to test the key. The key
includes a keycap. The key testing device includes a loading
unit and a sleeve. The loading unit includes a block and a rod.
The rod includes a first end and a second end. The first end is
connected to the block detachably. The sleeve is sleeved
around the loading unit and the sleeve includes a partition
plate. The partition plate includes a through hole for the rod to
pass through. The partition plate bears the gravity of the
loading unit. When the sleeve is above the key and the second
end contacts the keycap, the gravity of the loading unit is
turned from the partition plate to be applied on the keycap.

The key testing device in embodiments is simple, light and
thin. After the loading unit is accommodated in the sleeve, the
testers can hold the sleeve easily and move the key testing
device quickly to the top of the key to be tested. In other
words, the sleeve of the key testing device can be used as the
carrier for moving the loading unit. Moreover, when the
whole gravity of the loading unit is applied on the keycap of
the key, the sleeve makes the loading unit keep balanced at the
keycap. Since the key testing device can make the pressure
pressing on the key be accurate via a loading unit, the prob-
ability of misjudgment is decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1is an exploded diagram showing a key testing device
in a first embodiment, wherein a sleeve and a block are shown
from a section;
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2

FIG. 2A is a schematic diagram showing the key testing
device in FIG. 1 before testing the key, wherein the sleeve is
shown from a section;

FIG. 2B is a schematic diagram showing the key testing
device in FIG. 2A after testing the key;

FIG. 3 is a exploded diagram showing a key testing device
in a second embodiment, wherein the sleeve is shown from a
section;

FIG. 4A is a exploded diagram showing a key testing
device in a third embodiment before testing the key, wherein
the sleeve is shown from a section;

FIG. 4B is a schematic diagram showing the key testing
device in FIG. 4A after testing the key;

FIG. 5A is a top view of the sleeve in FIG. 4A;

FIG. 5B is a bottom view of the sleeve in FIG. 4A;

FIG. 6 is a three-dimensional schematic diagram showing
that the key testing device tests the key in the fourth embodi-
ment;

FIG. 7A is a schematic diagram showing the key testing
device in FIG. 6 before testing the key, wherein the sleeve is
shown from a section;

FIG. 7B is a schematic diagram showing the key testing
device in FIG. 7A after testing the key.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

FIG.1is anexploded diagram showing a key testing device
1 in a first embodiment, wherein a sleeve 12 and a block 100
are shown from sections.

Referring to FIG. 1, the key testing device 1 includes a
loading unit 10 and a sleeve 12. The loading unit 10 includes
a block 100 and a rod 102. The rod 102 includes a first end
1024 and a second end 1025. The first end 1024 is connected
to the block 100 detachably. In other words, the first end 1024
is the end of the rod 102 to connect one end of the block 100,
and the second end 1025 is the end of the rod 102 away from
one end of the block 100.

The shapes of the block 100 and the rod 102 are cylindrical
in the embodiment, and the diameter of the block 100 is larger
than that of the rod 102, which is not limited herein.

The block 100 of the loading unit 10 is the major compo-
nent of the key testing device 1 to provide pressure. When the
normal setting pressure for determining whether the structure
of a key 22 is changed, the tester only needs to replace the
block 100 with appropriate weight according to the require-
ment.

The loading unit 10 of the key testing device 1 is the main
structure for providing pressure (that is sum of the weight of
the block 100 and the rod 102) accurately. For example, when
the predetermined pressing pressure is 75 grams, the tester
can select the combination of the block with 65 grams and the
rod with 10 grams. When the predetermined pressing pres-
sure is 65 grams, the tester may select the combination of the
block with 55 grams and the rod with 10 grams.

Therod 102 is used to press the key, and the contact area of
the rod 102 is used for simulating the touched area of the
finger. When the normal setting pressing area for determining
whether the structure of a key 22 is changed, the tester only
needs to replace the rod 102 by one with appropriate diameter
according to the requirements.

The sleeve 12 includes an opening 122 and a partition plate
120. The opening 122 and the partition plate 120 are formed
at two ends of the sleeve 12 respectively. The sleeve 12
includes an axis A, and the partition plate 120 is vertical to the
axis A. An accommodating space 122a is concavely formed at
the sleeve 12 from the opening 122 to the partition plate 120
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alongthe axis A. The shape of the accommodating space 122a
is fit to the shape of the block 100, and a clearance is formed
therebetween. Therefore, the accommodating space 122a can
accommodate the loading unit 10, and the loading unit 10 can
slide in the sleeve 12 along the axis A relative to the partition
plate 120.

The partition plate 120 includes a through hole 120a. The
through hole 1204 allows the second end 1025 of the rod 102
to pass through, and it would not allow the block 100 to pass
through. The diameter of the through hole 120a is larger than
the diameter of the rod 102 but smaller than the diameter of
the block 100. When the loading unit 10 in the accommodat-
ing space 122a moves toward the partition plate 120, the
second end 1025 of the rod 102 passes through the sleeve 12
via the through hole 120q. The sleeve 12 bears the gravity of
the loading unit 10 via the partition plate 120.

FIG. 2A is a schematic diagram showing the key testing
device 1 in FIG. 1 before testing the key, and the sleeve 12 is
shown from a section. FIG. 2B is a schematic diagram show-
ing the key testing device 1 in FIG. 1 after testing the key.

Referring to FIG. 2A, the tester can hold the sleeve 12 of
the key testing device 1 easily and move the key testing device
1 quickly to the top of the key 22. The sleeve 12 of the key
testing device 1 is a carrier for moving the loading unit 10.
The block 100 of the loading unit 10 bears on the partition
plate 120. The rod 102 passes through the through hole 1204
of'the partition plate 120, and the second end 1025 of the rod
102 faces the keycap 220 of the key 22. In other words, the
whole gravity of the loading unit 10 is applied on the partition
plate 120.

Referring to FI1G. 2B, when the tester holds the sleeve 12 of
the key testing device 1 and moves the sleeve 12 towards the
keycap 220 of the key 22, the second end 1025 of the rod 102
contacts the keycap 220 firstly. When the sleeve 12 continues
to move toward the keycap 220, the gravity of the loading unit
10 is turned from the partition plate 120 to be applied on the
keycap 220 to make the keycap 220 pressed towards the
baseplate 20 of the keyboard (not shown). In other words, the
gravity of the loading unit 10 is applied on the keycap 220 via
the second end 1025 of the rod 102. After the gravity of the
loading unit 10 is turned to be applied on the keycap 220,
since the sleeve 12 can limit the position of the block 100, the
loading unit 10 keeps balanced at the keycap 220, and the
barycenter of the loading unit 10 is right above the keycap
220.

When the loading unit 10 presses down the keycap 220 of
the key 22 with an accurate quantitative pressure (that is the
gravity of the loading unit 10), if a key signal is outputted
normally, the tester determines that the structure of the key 22
is normal. Conversely, when the key signal is not outputted
normally, the tester determines that the structure of the key 22
is abnormal.

The first end 102a of the rod 102 includes a first fixing
member to make the first end 102a of the rod 102 detachably
connected with the block 100. The block 100 includes a
second fixing member. The rod 102 is detachably connected
with the block 100 via the locking, the fastening, or the
magnetic connection between the first fixing member and the
second fixing member.

Referring to FIG. 1, a locking member 104 of the key
testing device is regarded as a first fixing member of the rod
102. The locking member 104 is disposed at the firstend 1024
ofthe rod 102. The screw hole 1004 at the bottom of the block
100 is regarded as the second fixing member of the block 100.
External threads of the locking member 104 match with inter-
nal threads of the screw hole 100a. The rod 102 may be
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disposed in the screw hole 100a to connect to the block 100
detachably, which is not limited herein.

FIG. 3 is an exploded diagram showing a key testing device
3 in a second embodiment, and the sleeve 12 is shown from a
section.

Referring to FIG. 3, the sleeve 12 of the key testing device
3 in this embodiment is same to that in FIG. 1, and the similar
illustration is omitted herein. In this embodiment, the change
of the loading unit 10 is illustrated with referring FIG. 1.

Theloading unit 30 includes a block 300 and arod 302. The
block 300 includes a first magnetic component 300a which is
used as the second fixing member. A first end 302a of the rod
302 includes a second magnetic component 302¢ which is
used as the first fixing member. The attraction between the
second magnetic component 302¢ and the first magnetic com-
ponent 300a makes the block 300 detachably connected with
the rod 302. In this embodiment, the first magnetic compo-
nent 300a of the block 300 is disposed at the bottom of the
block 300, which is not limited herein.

In another embodiment, the first magnetic component
300q is inserted in the bottom of the block 30 and aligns with
the bottom surface of the block 300, and thus the block 300
has a smooth bottom surface to reduce wear of the magnetic
component 300a.

FIG. 4A is an exploded diagram showing the key testing
device 5 in a third embodiment before testing the key 22, and
the sleeve is shown from a section. FIG. 4B is a schematic
diagram showing the key testing device 5 in FIG. 4A after
testing the key 22. FIG. 5A is a top view of the sleeve 52 in
FIG.4A.FIG. 5B is abottom view of the sleeve 52 in FIG. 4A.

Referring to FIG. 4A to FIG. 5B, the loading unit 10 of the
key testing device 5 is the same as in FI1G. 1, which is omitted.
In this embodiment, the change of the sleeve 12 is illustrated
with referring to that in FIG. 1.

Referring to FIG. 4A and FIG. 4B, the sleeve 52 includes a
first opening 522 and a second opening 524. The first opening
522 and the second opening. 524 are formed at two ends of the
sleeve 52 respectively. A partition plate 520 is disposed in the
sleeve 52. A first accommodating space 522qa is concavely
formed at the sleeve 52 from the first opening 522 to the
partition plate 520, and a second accommodating space 524a
is concavely formed at the sleeve 52 from the second opening
524 to the partition plate 520. In other words, the partition
plate 520 separates a first accommodating space 522a and a
second accommodating space 524aq in the sleeve 52.

The first accommodating space 522a of the sleeve 52 is
used to accommodate the loading unit 10. The width of the
second accommodating space 524a is larger than that of the
keycap 220 to accommodate the key 22. When testing the key
22, the tester moves the key testing device 5 to the top of the
key 22 and uses the second accommodating space 524a of the
sleeve 52 to accommodate the key 22. The sleeve 52 stands at
the baseplate 20 of the keyboard to reduce the burden of the
tester.

Referring to FIG. 4A and FIG. 4B, the shape of the second
accommodating space 524a matches with that of the key 22,
and a clearance is formed between them. Consequently, when
testing personnel makes the key 22 accommodated in the
second accommodating space 524a of the sleeve 52, the sec-
ond accommodating space 524a matches with the key 22
easily, and the position of the key 22 is limited in the second
accommodating space 524a of the sleeve 52.

When the keycap 220 of the key 22 is quadrate shaped, the
edge contour of the second accommodating space 524a of the
sleeve 52 also may be quadrate as depicted in FIG. 5B, which
is not limited herein.
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When testing whether the structure of the key 22 is normal,
the tester usually presses the center and the corner of the
keycap 220 respectively, and the key testing device 5 in the
embodiment can help this test, which is illustrated hereinat-
ter.

The partition plate 520 of the sleeve 52 includes a plurality
of through holes 5204 and 52054. The rod 102 of the loading
unit 10 passes through the through holes 520a and 5205 and
extends into the second accommodating space 524a. Further-
more, the through hole 5204 of the partition plate 520 faces to
the center of the keycap 220, and the through hole 5205 is set
corresponding to the corner of the keycap 220. The through
hole 52056 aligns with a point of a line between the center and
the corner of the keycap 220, and it is much closer to the
corner of the keycap 220. The distance between the through
hole 5205 and the corner of the keycap 220 is adjusted accord-
ing to requirements. Consequently, when the second accom-
modating space 524a of the sleeve 52 accommodates the key
22 and the sleeve 52 is disposed on the baseplate 20, the
through holes 520a and 5205 of the partition plate 520 face to
the center of the keycap 220 and the corner of the keycap 220
separately (referring to FIG. 4A to FIG. 5B).

As a result, the tester can selectively make the rod 102 of
the loading unit 10 pass through the through hole 520q
aligned to the keycap 220 or the through hole 52056 corre-
sponding to the corner of the keycap 220, and the tester
presses down the keycap 220 with an accurate quantitative
pressure (that is the gravity of the loading unit 10) on the
center and the corner of the keycap 220.

Referring to FIG. 4A, to make the loading unit 10 press
down the corner of the keycap 220 via the second end 1025 of
the rod 102, the width of the first accommodating space 522a
is larger than that of the second accommodating space 524ato
allow the loading unit 10 to move laterally in the first accom-
modating space 522a. Consequently, the rod 102 passes
through the through holes 520a and 5205 of the keycap 220.

To make the loading unit 10 successfully press down the
keycap 220 via the second end 1025 of the rod 102 when the
sleeve 52 is put on the baseplate 20 and the second accom-
modating space 524a accommodates the key 22, the height D
of'the second accommodating space 524a (that is the depth of
the sleeve 52 from the opening 524 to the partition plate 520)
is larger than the height H1 of the impressed key 22, and
smaller than the sum of the impressed height H1 and the
length ofthe rod 102. As a result, before the key 22 is pressed,
the sleeve 52 at the baseplate 20 would not press the keycap
220 via the partition plate 520, and the condition that the rod
102 of the loading unit 10 cannot contact the keycap 220
when the rod 102 passes through the through hole 520a and
5205 is also avoided.

The height D of the second accommodating space 524a is
smaller than the sum of the height H2 of the pressed key 22
and the length of the rod 102. Consequently, when the keycap
220 is pressed down completely, the gravity of the loading
unit 10 is turned from the partition plate 520 to be applied on
the keycap 220. In other words, the condition that the loading
unit 10 is blocked by the partition plate 520 and cannot go
further downwardly even when the keycap 220 is not pressed
down completely is also avoided.

FIG. 6 is a three-dimensional schematic diagram showing
that the key testing device 7 tests the key 22 in a fourth
embodiment. In this embodiment, the change of the sleeve 52
is illustrated with referring FIG. 4.

Referring to FIG. 6, the sleeve 72 of the key testing device
7 includes an opening 722 (corresponding to the first opening
522 in FIG. 4A) and an accommodating space 722a (corre-
sponding to the first accommodating space 5224 in FIG. 4A)
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6

concavely formed from the first opening 722 to the partition
plate 720 (shown in FIG. 7A, and corresponding to the par-
tition plate 520 in FIG. 4A).

The sleeve 72 further includes two supporting legs 724.
The supporting legs 724 and the opening 722 are formed at
two ends of the sleeve 72 respectively. The distance between
two supporting legs 724 is larger than the width W of the
keycap 220. And a slight gap is reserved between the support-
ing legs 724 and the key 22, and the supporting legs 724 limits
the position of the key 22.

To test the key 22, testing personnel moves the key testing
device 7 to the top of the key 22 and make the supporting legs
724 of'the sleeve 72 cross two sides of the key 77. At the time,
the sleeve 72 stands at the baseplate 20 of the keyboard via
two supporting legs 724, and the burden of testing personnel
is reduced.

In other words, the supporting legs 724 of the sleeve 72 has
the function of standing and limiting the position of the key 22
similar to that of the second accommodating space 524a of
the sleeve 52 in FIG. 4A. Moreover, the supporting legs 724
of the sleeve 72 also can be applied to the keys with the key
cap 220 which is not square shaped. The key testing device 7
can test any key as long as that the supporting legs 724 of the
sleeve 72 can be across the key.

FIG. 7A is a schematic diagram showing the key testing
device 7 in FIG. 6 before testing the key and the sleeve 72 is
shown from a section. FIG. 7B is a schematic diagram show-
ing the key testing device 7 in FIG. 7A after testing the key 22.

To make the loading unit 10 successfully press down the
keycap 220 via the second end 1025 of the rod 102 when the
sleeve 72 is put on the baseplate 20 and the supporting legs are
across the key 22, the length of any of'the supporting legs 724
is smaller than the height H1 of the unpressed key 22, and also
smaller than the sum of the height H1 of the unpressed key 22
and the length ofthe rod 102. Consequently, before the key 22
is pressed, the sleeve 72 at the baseplate 20 would not press
the keycap 220 via the partition plate 720, and the condition
that the rod 102 of the loading unit 10 cannot contact the
keycap 220 when the rod 102 passes through the through hole
720a, 7205 is avoided.

Moreover, the length of the supporting legs 724 is larger
than the sum of the height H2 of the unpressed key 22 and the
length of the rod 102. When the keycap 220 is pressed com-
pletely, the whole gravity of the loading unit 10 is turned from
the partition plate 720 to be applied on the keycap 220 (shown
in FIG. 7B). In other words, the condition that the loading unit
10 is blocked by the partition plate 520 and cannot go further
downwardly even when the keycap 220 is not pressed down
completely is also avoided.

In sum, the key testing device in embodiments is simple,
light and thin. After the loading unit is accommodated in the
sleeve, the tester can hold the sleeve easily and move the key
testing device quickly to the top of the key to be tested. In
other words, the sleeve of the key testing device can be used
as the carrier for moving the loading unit. Moreover, when the
gravity of the loading unit is all applied on the keycap of the
key, the sleeve makes the loading unit keep balanced at the
keycap. Since the key testing device can make the pressure
pressing on the key accurate via aloading unit, the probability
of misjudgment is decreased.

Although the disclosure has been described in considerable
detail with reference to certain preferred embodiments
thereof, the disclosure is not for limiting the scope. Persons
having ordinary skill in the art may make various modifica-
tions and changes without departing from the scope. There-
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fore, the scope of the appended claims should not be limited
to the description of the preferred embodiments described
above.
What is claimed is:
1. A key testing device for detecting a key with a keycap,
comprising:
a loading unit, including:
a block; and
arod including a first end and a second end, wherein the
first end is detachably connected to the block; and
asleeve sleeved around the loading unit and having an axis,
wherein the sleeve includes a partition plate, the parti-
tion plate includes a through hole for the second end to
pass through, the partition plate bears the gravity of the
loading unit, the loading unit freely slides in the sleeve
relative to the partition plate along the axis, and the axis
is perpendicular to the partition plate;
wherein when the sleeve is above the key and after the
second end contacts the keycap, the gravity of the load-

5
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ing unit is turned from the partition plate to be appliedon 20

the keycap,

wherein the partition plate is used to separate a first accom-
modating space and a second accommodating space in
the sleeve, the first accommodating space is used to

8

accommodate the loading unit, the rod passes through
the through hole and extends into the second accommo-
dating space, and the second accommodating space is
used to accommodate the key.

2. The key testing device according to claim 1, wherein a
first fixing member is disposed at the first end of the rod, the
block includes a second fixing member, the rod is connected
to the block via locking, fastening, or magnetic connection
between the first fixing member and the second fixing mem-
ber.

3. The key testing device according to claim 1, wherein the
height of the second accommodating space is larger than the
height of the key when the key is not pressed.

4. The key testing device according to claim 1, wherein the
height of the second accommodating space is smaller than
sum of the height of the pressed key and the length of the rod.

5. The key testing device according to claim 1, wherein
when the second accommodating space accommodates the
key, the through hole is align with the center of the keycap.

6. The key testing device according to claim 1, wherein the
width of the second accommodating space is larger than the
width of the keycap.



